examples, and to present each case as it was referred to the X-ray Department, to describe the radiographic appearances, and indicate how a diagnosis was reached. In doing so I hope I may help you in your approach to the study of this subject, and I may have some suggestions to make regarding a possible classification or grouping of some general bone dystrophies.
It very frequently happens that examples of general affections of the skeleton, either bone dystrophies or disease, are first manifested clinically as a local lesion which causes symptoms either of deformity or pain. In others the abnormality was first revealed as an incidental finding during radiographic examination for some unrelated condition. In either case an intelligent appreciation of the radiographic findings leads to the suspicion of a generalised skeletal affection, and further radiographic examination together with the history and appropriate biochemical investigation enables us to reach a correct diagnosis.
Among the general affections of the skeleton there is a group which can conveniently be classified as those related to abnormality of growth of bone from the epiphyseal plate. I (Fig. 9) showed an area of infiltration which proved to be tuberculous.
In addition, however, the film showed small exostoses related to the vertebral border of the scapula on both sides and involving the anterior ends of the ribs.
A film of the knees (Fig. 10) shows the typical appearance of metaphyseal aclasis. There are seen out-growths of cancellous bone covered by a layer of cortical bone extending from the shaft near the epiphyseo-metaphyseal junction. The cancellous bone of the shaft is continuous with that of the exostoses, and the condition has been aptly described as a protrusion of cancellous bone. At the apex of the exostoses there is a cap of cartilage which is not visible radiographically except when it is calcified. The cap is covered also by cortical bone.
The site of insertion or protrusion of the exostoses may present a narrow or broad base. As in the case of dyschondroplasia already studied the number and size of those exostoses parallel the rapidity of growth of bone?hence the knee is a convenient area to study. In the larger lesions there may be associated deformity of the adjacent bone from pressure erosion, and there is usually some alteration in the shape of the metaphysis?a degree of expansion or clubbing due to the underlying fault in growth of bone from the epiphyseal plate. This is well illustrated in a film of the pelvis (Fig. 11) A film of the pelvis and lower limbs at 9 months of age ( Fig. 12) shows the dense petrosed bone, with, in the metaphyses, alternating bands of dense abnormal bone and relatively normal bone. There is a degree of clubbing of the ends of the long bones. In the epiphyses and also in the iliac bones of the pelvis the characteristic dense bands are again apparent.
A more extensive skeletal survey at the age of 14 months showed (Fig. 13) in the limbs that in the intervening period relatively normal bone had been laid down and the dense petrosed bands are now passing towards the diaphysis. This temporary remission of the disease is also apparent in the epiphyses and in the metacarpals where the petrosed bone shows as a central density surrounded by bone of normal structure.
It is of interest to note that the tendency to clubbing of the metaphyses is also less marked during this period when normal bone is being laid down.
A lateral view of the spine (Fig. 14) shows in each vertebral body a central dense area of petrosed bone surrounded by normal bone. This is in contrast to the appearances described in some published cases where the features are a peripheral density surrounding the central normal area.
Presumably the appearances depend on the phase at which the patient is examined.
A further opportunity to examine this patient arose four months later when he developed a fracture of the lower third of radius. The films (Fig. 15) Although the condition had been present since early childhood it was not manifested clinically until the age of 14 years when the girl developed pain in the left hip with a limp, and was referred for examination as a suspected tuberculous disease of the joint. The film taken at that time showed normal articular surfaces of the hip joint, but there was a marked coxa vara due apparently to a pathological fracture through a cystic area in the neck of the femur. Some alteration in the architecture of the shaft was also noted. Examination of the skeleton at that time revealed that the condition was part of a generalised affection, and a diagnosis of polyostotic fibrous dysplasia was made.
The films were taken in 1951 when the patient was 17 years of age.
The earliest manifestation of dysfibroplasia in these films (Fig. 17) is probably best seen in the lower third of the shaft of the left fibula where there is a fusiform area of homogeneous density replacing the normal bone structure. This probably started as a small area in the cortex which has slowly increased in size causing pressure erosion and a diffuse expansion. In published cases of this condition such early lesions have been noted when they were only a few mms. in diameter.
It should be appreciated that there is no evidence of periosteal reaction as in an inflammatory process. In the tibia the appearances are those of a more advanced stage. Here there is a degree of widening of the shaft as a result of the hyperplastic process extending within the medullary canal and there is a degree of sclerosis. There is still no evidence of periosteal new bone formation.
In the right humerus (Fig. 18 ) in the lower shaft there is again a fusiform area of loss of normal bone trabeculation associated with some local expansion of the cortex and exhibiting at its upper margin a well-defined termination which is characteristic. In the left humerus the cortical lesions are associated with some sclerosis.
It is of fundamental importance to note that the bone structure in the uninvolved areas is essentially normal in contrast to the generalised osteoporosis of hyperparathyroidism.
It is well also to contrast the appearances with those of dyschondroplasia with which the condition is sometimes confused. The main points of differentiation radiographically are the origin of dyschondroplasia in the cancellous bone of the metaphysis in contrast to involvement of the cortical bone and the shafts in dysfibroplasia. The local lesions in dysfibroplasia show a homogeneous " ground glass " appearance with a varying degree of sclerosis or cystic changes in contrast to the trabeculated appearance of dyschondroplasia, and the small rounded areas of calcification which are so typical.
The left femur (Fig. 19) shows a relatively advanced stage of the disease, an obvious coxa vara with a healing fracture, some cyst-like expansion of the bone in the region of the greater trochanter and involvement of the shaft with some sclerosis.
A feature of dysfibroplasia is a varying degree of sclerosis associated with the disease. In cancellous bone with relatively little resistance to the advancing process there is less tendency to sclerosis and more to cyst formation, whereas in cortical bone, and particularly in the bones of the base of the skull the outstanding feature is dense sclerosis. A lateral view of the skull (Fig. 20) In regard to the skeletal changes the tendency has been in the past to describe the appearances in the advanced stages of this disease, The skull (Fig. 22) 
